The literature relating to the spleen is become so enormous that it is, I think, pardonable in opening a discussion of this kind, to ignore much of what has been already written, and, if possible, to approach the subject with a mind comparatively free from bias. It is, of course, impossible to be completely unprejudiced, especially if, as in my case, the subject for years past has always attracted the attention.
Other undisputed facts which experimental medicine and surgery have given us are (1) that the organ which we recognize as the spleen is probably never the only body of splenic tissue in the abdominal cavity: there are often spleniculi, and even when these are not readily apparent, microscopic examination of various tissues has shown the presence of splenic tissue in the omentum and elsewhere. (2) That the removal of the splenic organ, whether for trauma, for cystic disease, or for experimental purposes, produces neither in animals nor in the human being any permanent change which can be constantly identified, with one exception, namely, that the normal fragility of the red blood-corpuscles to saline solutions is definitely decreased, and that this change is apparently permanent. All other alterations noted as the result of splenectomy are either transient or as yet unconfirmed. I refer here to the alleged lowering of resistance to infection recorded experimentally by Morris and Bulloch in 1919 (Ann. Surg., 1919, lxx, 513) .
In particular, it may be asserted on the negative side that the removal of the spleen produces no permanent effect on hemopoiesis, that leucocytosis or leucopenia occurs normally after splenectomy, that though, as a rule, the immediate effect of the operation is to increase the number of blood-platelets, where these have been low, the increase soon disappears, that when, previous to operation, the platelets have been normal in number, the increase likewise appears and likewise disappears.
Yet in spite of the paucity of real knowledge, during the last twenty-five years there has grown up an enormous practice of splenectomy, based, generally speaking, on faulty hypotheses, but fully justified by empirical success.
It is often forgotten how comparatively modern is the operation of splenectomy. It is true that research into the past can produce a fair number of records of removal of a damaged spleen, yet probably the first time an enlarged spleen was deliberately excised as a therapeutic measure in. disease was the occasion of the SEPT.-JOINT Disc. No. 9-1 historic operation of Spencer Wells in 1866 (Mlled. Times and Gaz., 1866, i, 2) . Immediately following that striking success other surgeons attempted similar operations, but for a variety of reasons thev were usually unsuccessful, and it was not till quite the end of the nineteenth century that splenectomy again came into favour. As recently-as 1908 it was possible to an4lyse nearly all the recorded cases of splenectomy for disease; since that date the numbers have grown with such rapidity that, at least for certain forms of disease, it has become a routine practice.
There are three conditions in which I think that this statement will be generally accepted; I will briefly discuss them before passing to the more disputable cases.
The first is " splenic anenmia." In the past this name bas been no doubt applied to more than one disease, and probably that is still the case. In 1912 Dr. Gow and I, in discussing this same question of splenectomy (St. Bartholomew's Hospital Reports, vol. 1, 7) stated that "No case can be accepted as an instance of splenic anemia unless it fulfils the following conditions: (1) a chronic, primitive, cryptogenetic (Banti) splenomegaly;
(2) the following alterations in the blood-(a) diminution in the number of erythrocytes, usually considerable, with absence of erythroblasts; (b) diminution in the hbemoglobin, proportionate with, or more usually greater than, that of the erythrocytes-i.e., a colour index below 1; (c) diminution in the number of leucocytes with absence of myelocytes; (d) diminished, or normal, fragility of the erythrocytes. (3) Absence of enlargement of the lymphatic glands." If these conditions are carefully observed I believe that " splenic anemia " is a clinical entity, but it is often not at all easy to decide whether a case which presents some deviation from this standard does or does not belong to the same group. I do not propose to disouss -the differential diagnosis, but will-state my own conviction that, in the presence of a splenomegaly which exhibits the above features, splenectomy is indicated as soon as possible. The result is certainly to restore an invalid to decent health, to protect him from the almost certain hsematemesis which otherwise occurs, and possibly to " cure" the disease, though this is open to dispute.
Dr. McNee has recently recorded his conviction that the disease called " Banti's disease" does not exist in this country, and it is interesting to note that Dr. Gow and I proposed in 1912 that the name should-be abandoned, because of the confusion which had arisen between "splenic antmia" and " Banti's disease."
Congenital acholuric jaundice is the second disease in which the results of splenectomy have been so brilliant that the removal of the spleen is now undertaken as soon as the occurrence of any abnormal symptoms have directed attention to the existence of the condition. It must, however, be remembered that some individuals who are the subjects of this affection never suffer any ill-effects. One man I have met with, who was certainly an example of the affection, was never in such good general health as when he was most yellow. In this condition the indication for splenectomy is the occurrence of any attacks of anaemia or weakness, or the increasing encumbrance of the spleipomegaly. The operation may, I believe, be fairly said to "cure" the disease. The fragility of the red blood-corpuscles usually, after a lapse of some months or a year, becomes normal, though this statement is not universally accepted. It has, however, been true in all the cases which I have been able to follow up for more than a year. It is probably not true of the cases of acquired hemolytic jaundice, a condition to which I shall refer later.
In 1916-17 a number of workers in Vienna, of whom, perhaps, the best known names are Kaznelson and Frank, formulated the conception of a special type of purpura hamorrhagica, for which the name of essential thrombopenia, thrombocytopenic purpura and other similar names were proposed. The removal of the spleen was undertaken with the object of restoring the numbers of the bloodplatelets, and although it now appears that this restoration is usually only a transient phenomenon, it is fully established that splenectomy is the best known means of putting an end to the haemorrhages. The indication for the operation is now the recurrence of any severe purpura, whether the blood-platelets are, or are not, diminished in numbers, and whether the organ is, or is not, clinically enlarged. The results are brilliant. Spence, in a recent review of the subject (Brit. Jour. Strg., xv, 466) , has shown that in the chronic, recurrent form of the disease more than 80 per cent. are relieved. In the acute type of purpura the operation is much less successful. Spence states that only 16 6 per cent. are benefited.
The chronic type of recurrent purpura is, then, the third condition in which splenectomy may be regarded as an established routine mode of treatment. As regards the acute forms, we must wait for further light on the subject; it is possible that earlier recourse to the operation may produce more favourable figures, and, at any rate, with the experience of splenectomy in advanced cases of pernicious anaemia to guide us, it can be laid down that few cases are so moribund as to be refused the chance of benefit from an operation which, in itself, in such diseases is not technically difficult.
In a recent volume of the "Collected Papers of the Mayo Clinic" (1927, xix, 630) , W. J. Mayo gives a list of 485 splenectomies performed between 1904 and 1927, with a collective mortality of a little more than 10 per cent. Of these more than 200 were performed under the conditions which I have already considered. The remainder are classified under a great variety of names, more than thirty in number. It is not too much to say that there is scarcely a disease in which the spleen may be supposed to be concerned, either by its enlargement or by its suggested influence on the condition described, in which splenectomy has not been performed. Among these some may be briefly discussed.
Acquired hEemolytic jaundice is a disease which has many of the symptoms of congenital acholuric jaundice, and the results of the operation in this condition are little, if at all, inferior to those attained in the congenital group. That they are in any degree inferior is due to the fact that in so many of the cases of the acquired condition there is extensive disease of the biliary passages, and that splenectomy, by itself, without attention to the gall-bladder and the bile-ducts, is not likely to confer the permanent benefits which result in the less complicated congenital disease. Nevertheless, provided attention is paid to this point, which is apparently necessary in some 60 per cent. of the cases, the results are good, especially when the operation is undertaken in the early stages of the affection. One result is noteworthy. The fragility of the corpuscles, which, as I have said, in the congenital disease generally returns to normal, is often unaltered in the acquired disease as much as ten or fifteen years later.
In 1913 the medical school of Vienna proposed splenectomy as a therapeutic measure in pernicious anaemia, and a considerable number of operations were performed, often with strikingly beneficial results, even in the case of patients who had apparently reached the final stages of the illness. The recent advance in the therapy of this disease has probably rendered this operation unnecessary. Cirrhosis of the liver is a disease, of manifold causation, sometimes wvith obvious splenomegaly, sometimes without any obvious involvement of the organ. It was the belief, until lately, that splenectomy was contra-indicated in cirrhosis, and that is probably true whenever the liver has suffered heavily in its functional capacity. But Giffen (" Mayo Clinic, " op. cit., 639) reports that of 35 cases operated upon at the Clinic ten patients were alive at the period of review and nine were in good health. He regards the results as unsatisfactory, but says that " it should not be concluded that splenectomy is always contra-indicated in cirrhosis of the liver; it may be decidedly beneficial if hepatic function is not too badly impaired." It is probably in this disease that splenectomy places a new weapon in the hands of the physician, and that in the future in all cases of cirrhosis of the liver, whether with or without obvious splenomegaly, and whatever the exact causation of the condition may be held to be, the possible benefits of a splenectomy must be anxiously considered.
Time will not allow the consideration of the many other conditions in which splenectomy has been tried. The chronic infections which produce enlargement of the organ have often been successfully combated by splenectomy: notably in Egyptian splenomegaly (Richards, Brit. Journ. Surq., 1913, i, 419) , and also in malaria, tuberculosis and syphilis. The enlarged spleen of myelocytic leukamia has been safely removed after reduction in its size by the use of X-rays (" Mayo Clinic," op. cit., 641). In view of the success forthcoming in the case of ha3morrhagic purpura the operation has been used for the relief of aplastic anamia, but without benefit. It has been employed in Gaucher's disease, but as this is a disease of much more than the spleen, the result of the operation has been without effect on the disease; and the same is true of lympbocytic leukaemia, whether acute or chronic.
On the whole, in conclusion, it would appear that so long as we remain ignorant of the r6le played by the spleen in the body, it is proper for the physician, seeing the unexpected results which have come about in the last few years, to consider the possible benefits of splenectomy in a wider variety of conditions than has hitherto been usual, and in particular to debate carefully the pros and cons in every case of cirrhosis of the liver.
Mr. A. J. Walton.
Out of the welter of theories as to the nature of the various splenomegalies, the surgeon must evolve a definite classification upon which he can base his views of operative treatment. In spite of all that has been written about these diseases, they are relatively few in number, so that no one surgeon can hope to meet with sufficient examples for him to gain an exact knowledge of the risks of splenectomy and of the end-results to be obtained thereby. He must rely partly upon collected statistics and partly upon theoretical considerations; his classification must inform him what part the spleen is supposed to play in any one disease, and it must be so simple that any disease may be transposed as further knowledge is gained. The classification which I shall put forward will certainly not meet with general acceptance-this must be so when so many different views are held-but I hope that it will be of real help to those who in their practice of surgery rarely meet with these conditions. I have performed only twenty-six splenectomies, and it is evident that these include only a few of the conditions for which operation has been suggested.
INJURlES. In civil life the only common injuries are those of rupture and torsion. Rupture may be traumatic or spontaneous. Traumatic rupture is due to direct violence. It is relatively uncommon and may follow a very small degree of trauma. In two of my four cases the patient simply fell and struck the upper left abdomen upon the ground. In the reported cases the most common accident has been a run-over or crush. The symptoms will be those of severe intra-abdominal haemorrhage, and unless there is a clear history of the nature of the injury, or some evidence of local trauma, it may be impossible to determine whether the liver, the spleen, or even a mesenteric vessel has been injured. In only a few cases has the haemorrhage been localized, and thus an operation, which should be splenectomy, will usually have to be performed. The immediate results of such treatment have shown a steady improvement. Hagen, in 1900, reported thirty-seven cases with seventeen deaths, while Ross, in 1908, had sixty-seven cases with twenty-nine deaths, a mortality of 43 per cent. There were at the same time 220 unoperated cases, of which only seventeen recovered. Planson collected 140 splenectomies with a mortality of 37*1 per cent. The high mortality is due to the preliminary shock, the severe haemorrhage, and, often, to the combination with other injuries. The removal of the spleen in these cases is of interest as showing how little disturbance the removal of so large a viscus causes. There is the usual temporary anaemia such as is found with experimental splenectomy, but it is impossible to separate this from that due to the hemorrhage. There is for a time a leucocytosis, with an increase of lymphocytes which persists for about a year, and then an eosinophilia lasting for about three years. Many observers have found that splenectomy is followed by an increased resistance of the red blood-corpuscles, so that they are less easily haemolysed, and consequently the amount of the bile-pigment is reduced. The platelets are also increased in number, a result which forms the basis of the operative treatment in certain diseases.
Spontaneous rupture, in practically every case, has occurred where there has been a previous splenomegaly, as in malaria or kala-azar. In spite of the size of the organ, good results have followed operative treatment. Thus Leighton, in reporting seventy-three cases of spontaneous rupture, found seven treated by operation. There was only one death in this series, and all the three treated by splenectomy recovered.
Torsion of the spleen only occurs when the viscus has a relatively long pedicle, and thus is rare. In some cases a very mobile spleen may be seen which gives rise to much discomfort, probably owing to slight rotation, although acute torsion has never occurred. When the pedicle is tightly twisted the condition is likely to be mistaken for torsion of an ovarian cyst. The results of splenectomy are extremely good: Lakey reported a series of seventeen operated upon since 1900 without a death.
LOCAL LESIONS.
These can be usefully classified as follows: In South America, Australia and other countries in which hydatids are frequent, this variety of cyst is perhaps the most common. Mills, who has given a complete bibliography of the subject, has reported fifty-six cases of splenectomy with a mortality of 14 3 per cent., but he laid stress upon the fact that, in the countries in which these cysts are common, splenectomy is by no means the operation of choice. * In other countries, non-parasitic cysts are more frequent. They may be due to dilatation of blood-spaces, or may be neoplastic (lymphangiomata or dermoids), and they are more common in men than in women. Novak refers to ninety-one cases of simple cyst which were reported by Fowler, and to eight reported since by Frank. The false cysts, which have no definite fibrous capsule, may arise from the extravasation of blood from trauma, from inflammatory areas, from the degeneration of infarcts or from the dilatation of splenic spaces, and thus may be single or multiple. As Novak points out, nearly all these cysts simply give rise to a tumour in the position of the spleen which, if large, alters the general splenic outlines. Pain, tenderness and pyrexia may be present if there is an area of suppuration. Most of these lesions are best treated by splenectomy, but if there is a large, suppurating cyst, and especially if it is adherent, drainage and marsupialization may be necessary. Treatment by methods of local removal is not, as a rule, satisfactory. Bircher gives the following results for the treatment of cysts of all forms:
Of a total of thirty-three:- Tumours of the spleen proper are a very interesting group and, as Smith and Rusk point out, there are three forms of tissue from which neoplasms may arise. The fibromata and fibro-sarcomata will, as a rule, give rise to a localized tumour in the spleen which probably will be simply diagnosed as a splenomegaly and is best treated by splenectomy. The lymphomata are often associated with general lymphoid enlargement, the splenomegaly being only part of a general disease. The distinction between this group and that of Hodgkin's disease is very difficult, and it is noteworthy that Giffen states that at the Mayo Institute there were seven cases in which the spleen showed excessive and diffuse lymphocytic hyperplasia. There were no hospital deaths from splenectomy, but there were four subsequent deaths. Two patients, however, were alive six and eight years afterwards, but at the time of operation there was no evidence of lymphatic disease elsewhere, and Giffen points out that splenectomy perhaps prevented a generalized lymphadenoma, thus emphasizing a point upon which I have always laid stress, that splenectomy is likely to be very unsatisfactory if there is any general lymphatic enlargement. Sir Hlumphry Rolleston, in discussing hyperplastic lymphatic splenomegaly, says that it is characterized by a normal blood-count, a general enlargement of the lymphatic glands and great splenomegaly. The microscopic appearances consist of an enormous enlargement of the Malpighian bodies. Although uninfluenced by arsenic, it is rapidly improved by X-ray treatment. Splenectomy is not indicated, and he reports two cases in both of which operation was fatal. The condition appears to be more common in young people, and Thursfield states that this is the commonest cause of a considerable enlargement between the ages of 6 and 12. In my own series of cases there was one of this type in which some glands were found enlarged in the abdomen at the time of the operation, and, although the patient recovered well from the splenectomy, she died nine months later from a condition described as a generalized lymphosarcomatosis. Smith and Rusk in their 104 collected cases of malignant disease of the spleen, found that lymphosarcoma was much the most common. As a general rule, the vascular endotheliomata give rise to a simple tamnour and are of pathological-rather than of clinical-interest. Up to a few years ago, that curious and interesting condition known as Gaucher's disease would have been included in this group-indeed Gaucher himself regarded the disease as an endothelioma of the spleen. The value of classification is here well illustrated, for if Gaucher's disease had been of the nature of an endothelioma, one would have hoped that early splenectomy would have led to a cure, whereas the more recent understanding of the pathology makes it clear that if splenectomy is performed, it must be only for the relief of symptoms and not for the cure of the disease.
INFLAMMATORY LESIONS.
Our knowledge of the inflammatory changes in the spleen and of the effects which may be secondarily produced, is very indefinite, but they may be provisionally grouped as follows:- Acute Infammations.-These are of little or no surgical importance. In all acute septic conditions the spleen tends to be large, soft, and flabby, and althouglh it presents a very typical pathological picture, it does not, as a rule, give rise to any clinical symptoms. The specific infections, of which the enlargement in typhoid is a typical example, may be found clinically, but here again there is no queation of surgical interference. Very occasionally a pyogenic abscess may be found in the spleen, but this is more likely after a localized necrosis, such as may be seen with aii infarct. If it occurs apart from a general pyaemia, the spleen will be enlarged and tender, and will generally tend to lose its normal outline. The condition will be associated with pyrexia, and an operation for drainage of the abscess may be required.
Chronic Pyoqenic Inflammations.-In certain cases of chronic sepsis the spleen may become considerably enlarged, and the clinical condition may then very closely simulate a splenic anaemia, the only evidence that it is not such being the presence of a primary septic focus. In this group it is very difficult to determine what part the spleen plays in the primary clinical picture, or in giving rise to secondary changes. Gibson has laid great stress on these chronic inflammatory changes, and he states that not only may there be hyperplasia and a reduction of the lymphoid elements in the spleen, but infarcts are frequently seen which are certainly due to local changes and are not produced by emboli formed elsewhere. He also supports the view, for which there seems to be a considerable amount of evidence, that embolism of the splenic vein, with or without circulation of non-particulate toxin, sooner or later produces gross changes in the liver, causing destruction and fibrosis. He firmly believes that all forms of splenic inflammation tend to the destruction of blood-elements, but in varying degrees; upon this belief-that some of the anemias are dependent upon primary changes in the spleen-the operation of splenectomy has been based, in many cases with very satisfactory results. When enlargement of the spleen appears to be directly dependent upon some septic focus, splenectomy would not be suggested on theoretical grounds. Giffen reports a series of twenty-seven cases in which splenomegaly was associated with chronic sepsis, such as tonsillitis, ulcerative colitis and phlebitis. Of these twenty-seven cases, there were seven hospital and nine subsequent deaths; the majority of the hospital deaths were due to portal thrombosis-a point suggesting that even in these cases the number of platelets is an important factor. Banti's disease.-The position of Banti's disease is quite uncertain. Its pathology is not understood, nor is it known whether the hamnorrhages and anaemia are dependent upon the enlargement of the spleen, which, many believe, may be due to a primary splenic thrombosis, or whether the spleen is a part of-or even secondary to-these changes. I have included it in the group of chronic inflammations because with our present lack of knowledge, it seems to give the best explanation of the very satisfactory results of splenectomy, and if Gibson's views are correct, that any chronic inflammation of the spleen is followed by thrombosis of the splenic vein and destruction of the blood-elements, we have a working hypothesis of the nature of this condition. It is generally accepted that there are three stages of the one disease: (1) Enlargement of the spleen and secondary anaemia, which may last for ten or more years and is usually described as splenic anaemia; (2) a gradual enlargement of the liver; and (3) a gradual cirrhosis and shrinking of the liver with the onset of ascites. The latter two stages are to-day usually spoken of as Banti's disease. The blood-picture seems to be quite definite. There is a secondary anemia with a leucopenia and a relative lymphocytosis; the clinical symptoms may be those due to enlargement of the spleen, several of my patients having simply complained of a tumour in the splenic region with pain. More important, however, are the repeated hmemorrhages, and especially hsemorrhages from the stomach. Sheen has mentioned cases in which a gastro-enterostomy had been done in the belief that the patient had a gastric ulcer; this had happened in one of my own cases. In others there may be a loss of blood from other mucous membranes. One of my patients had suffered from prolonged menorrhagia, and all of them-whether or not there had been a history of repeated hemorrhages-showed a profound anaemia of the secondary type. In the stage of simple splenic anemia there appears to be no medical means of preventing the progress of the disease, which, after a period, becomes associated with the changes in the liver. It is in this group that operative treatment holds out so good a hope of success. In my own series there were seven cases of this variety, in six of which the patients survived splenectomy. Giffen's series of 123 cases at the Mayo Institute showed only fifteen operative deaths, a mortality of a little over 12 per cent. Even in this group, the platelet-count-to which fuller reference will be made in dealing with some of the other diseases-seems to be of importance, for in my one fatal case there was found at operation a venous obstruction of the whole of the portal system. Not only is the operative mortality relatively low, but the end-results of operation seem to be very good. Two of my patients have remained well for six and eight years respectively, and appear to be free from the original disease. In Giffen's series, sixty-three had been operated upon more than five years ago, and of these, nine had lived longer tban eleven years, and one for eighteen years.
When the condition has spread to the later stages and can definitely be described as Banti's disease, there will be clinical evidence of the involvement of the liver, as shown either by the presence-of ascites or of jaundice. In such cases the surgical outlook is not so good. Sir Humphry Rolleston reports the sixty-nine collected cases of Chaney, in thirty of which there was hepatic cirrhosis; 23 -3 per cent. of these proved fatal within forty days of operation. When there was no hepatic cirrhosis, the mortality was only 13 per cent. Sweetser collected forty-two cases with ascites that had been operated upon; there were eleven deaths, giving a 26 5 per cent. mortality, but 55 per cent. of the survivors remained in good health for more than fifteen months. His own case was of interest in that not only was the patient well fifteen months after operation, and had little or no anasmia, but the liver had apparently enlarged to normal size. In this stage, however, there is always the possibility that the patient is not really cured, and Giffen lays stress upon the large number who died at a later stage from post-operative gastric hemorrhage. In my own series there were also seven patients in this stage of the disease, three of whom died as an immediate result of operation; one of these also had shown a thrombosis of the portal vein. One case was of interest in that it was complicated with congenital cystic dilatation of the common bile-duct, and it is therefore probable that it should not have been grouped as a splenic anaemia, and that the cirrhosis of liver and enlargement of the spleen were secondary to the bile-duct obstruction. Of those patients who recovered, one is apparently well three years-and one, two years-after operation. The third is alive, but still shows weakness and anemia, two years after operation. Sherren had a patient who, more than a year later, had another profuse hematemesis from which she died; he points out that six weeks after the operation she still had a leucopenia and a lymphocytosis. It is, however, always difficult to say whether these are due to the persistence of the pre-operative condition, for, as Noguchi points out, removal of the normal spleen causes diminution of the polymorphoneutrophils, and a relative increase in the small lymphocytes. The question of the recovery of the liver in the early stages has also been noted by Parsons, who states that if the cirrhosis is not too severe, the liver may make a functional recovery.
The relationship of von Jaksch's ancemia to Banti's disease has always been much discussed. As Sir Humphry Rolleston points out, it has such distinct differences that almost certainly it should be regarded as a separate clinical entity. It has a familial tendency and is confined to the first three years of life. Although it shows the splenic enlargement, the secondary anaemia, and the relative lymphocytic increase of Banti's disease, there are also present nucleated red cells, a constant myelsemia and a tendency to spontaneous recovery. It is possible that the condition may b, in part due to rickets, which is often found associated with this disease. According to Thursfield, there is a recovery rate of 65-70 per cent., and no tendency for the condition to persist. Hence splenectomy would seem unnecessary.
Cirrhosis of the Liver.-The fact that splenectomy for Banti's disease has given considerable relief, and in some early cases apparently a complete cure, was suggestive that a similar operation might be applicable to all cases of the coarser type of cirrhosis of the liver. Kidd commented on the clinical similarity of Banti's disease to primary cirrhosis of the liver, and suggested that all cases of hepatic cirrhosis with an enlarged spleen should be given the benefit of a splenectomy. Mayo, having operated upon six cases, with great benefit in five, and death in only one, made practically the saine plea. Gibson discusses the theoretical considerations upon which this operation is based, stating that the liver filters off from the splenic blood particulate and soluble matter that may be discharged into it, and that the presence of chronic progressive disease of the spleen ultimately leads to cirrhosis of the liver. These arguments are applicable in cases in which we are convinced that the spleen is affected before the liver, and although this appears to be true in Banti's disease, it is by no means certain that the argument holds in the common type of cirrhosis of the liver. Giffen, in considering the end-results of the cases operated upon at the Mayo Clinic, reports thirty-five cases operated upon, with seven hospital deaths which may have been due to hepatic insufficiency; the later reports of twenty-six cases showed only ten living, the longest post-operative period being five years. He states that these results are clearly not satisfactory, but that the operation may be beneficial if the hepatic function has not been definitely impaired. I think that splenectomy in this condition must still be regarded as in the experimental stage, and that there is insufficient evidence to warrant its general use.
Hodgkin's Disease.-The nature of lymphadenoma is still doubtful, but modern opinion supports the view that it is a chronic granulomatous inflammation, and is not neoplastic. A brief mention has already been made of operative treatment in considering the neoplastic conditions of the spleen, but whether it be neoplastic or inflammatory, there can be no question that the spleen forms only a small part of a general change. Even in the abdominal type, where the splenic enlargement is often most marked, the abdominal lymphatic glands are very considerably enlarged. Several years ago it used to be the custom to perform widespread operations upon the cervical glands in the common type of Hodgkin's disease, in the hope that the removal of a large portion of the disease might aid recovery. The results were, however, so unsatisfactory that the operation has now been entirely abandoned, and the same would be true of splenectomy. Even if the patient recovered from the operation, there is no indication whatever that the removal of the spleen would inhibit the changes in the lymphatic glands of the abdomen or elsewhere.
Protozoal and Tuberculous Infections.-These conditions are alike in that the spleen may show a very considerable enlargement, but this is only a part of a general infection. As Barcroft has so clearly shown, the spleen acts as a storehouse, with a considerable reserve of red blood-cells, and it is probably because of this that so large a number of parasites in malaria, kala-azar and syphilis may find lodgment in this viscus. In tuberculosis, the spleen may show multiple miliary tubercles as a result of a widespread general infection, but occasionally the foci in the rest of the body may be small, or may undergo a nearly complete cure, while one or two areas in the spleen may progress to form caseating or breaking-down masses. Hence, in all these diseases, splenectomy has only to be considered if it is thought that the spleen focus is the main nidus of the disease, which in the rest of the body is diminishing. Gibson states that in cases of malaria and kala-azar, in which the symptoms are specially related to the spleen, splenectomy is a possible-and may be a very successful-remedy. He was also able to find twenty-five cases reported as primary syphilitic splenomegaly, but there were only two of these in which the spirochates were found. Clinically they showed a marked secondary aneemia, although in one there was a polycyth2emia. The white blood-count was variable, and in one, presented the picture of a leukeemia. In several there were jaundice, heematemesis and ascites. Sir Humphry Rolleston has pointed out that in congenital syphilis, the spleen is nearly always enlarged if the child is born with syphilitic manifestations, and that an enlargement of the spleen in children with antemia should always suggest syphilis. In such cases anti-syphilitic treatment may be unsatisfactory, and no improvement occur until splenectomy is performed. In Giffen's series there were ten syphilitic cases treated by splenectomy, with one hospital and two subsequent deaths. In all the others the patients were living for more than ten years. Thursfield has shown that tuberculosis is common in children of 4 months and under, and after 6 years. He points out the curious fact that, when it occurs between the ages of 6 and 12 years, there is usually a polycythieinia. There are generally large caseous masses, which are often the main lesion of the body. In such cases there will be a tumour of the spleen, which is often tender, and more or less persisting pyrexia. Splenectomy may be justifiable, but there is always the possibility of a later general infection. Thus, in two cases reported by Rock-Carling and Braxton Hicks, the symptoms were limited to splenomegaly and pyrexia. Splenectomy was performed; one patient died after operation and showed multiple tubercles in the lungs, and the second died after six months with generalized tuberculosis. In all this group, then, splenectomy must be regarded only as an exceptional measure, to be carried out after all forms of medical treatment have been tried, and only when it is considered that the spleen forms the chief focus-if not indeed the only focus-in the body.
Polycythaemia.-Gibson states that there is no doubt that a secondary polycythwemia may occur with a chronic non-suppurative thrombo-phlebitis of the spleen, and it has already been mentioned that in Thursfield's experience, such a change was found with tuberculosis in children. It is on the assumption that the polycythemia is secondary to a chronic inflammation of the spleen that splenectomy has been suggested and practised. In Giffen's series there was only one such case in which the patient was operated upon because of severe gastro-intiestinal bhamorrhage, and remained in good health nearly five years later, not requiring further treatment for the polycythsemia. As Giffen says, however, a single experience is not sufficient to justify splenectomy. Primary polycythaemia (Vaquez's disease) is a general blood disease, in which there is an excessive formation of red blood-corpuscles. Thus, there are no indications for splenectomy, but rather, indeed, for the addition of splenic tissue. It is probable, therefore, that when we acquire further knowledge of this disease it will be removed from the inflammatory groups and placed in the next variety.
GENERAL BLOOD DISEASES.
There is a large group of diseases, perhaps the most interesting of those in which the spleen is affected, in which the change, although often ill understood, appears to be only a part of a general error in the hsmatopoietic system. It is customary to divide these diseases into two groups-the aplastic and the hamolytic-but it appears probable that there is no sharp line of division between the two. Not only may the one pass into the other, but apparently both changes may be present. These diseases may be conveniently grouped as follows-: Aplastic antvmnia.-True aplastic anmmia in which apparently the formation of blood-corpuscles is at fault, is, according to Cabot, chiefly found in young women before the thirty-second year. It runs a rapid course and ends fatally within a short period. Such a condition would of course not be amenable to splenectomy, for there is no evidence that this viscus is causing excessive destruction. Many believe, however, that an aplastic condition may be a late stage of long-continued destruction or of loss of blood. Thus, Tidy states that it may occur as a late stage of purpura haemorrhagica in which the marrow is completely exhausted. In such a condition a vicious circle is established, and, since one of the functions of the spleen is to destroy red cells which are below a certain standard, whether from senility or from defective production, the removal of the spleen might enable these defective corpuscles to continue to function, although they were themselves imperfect. The strain upon the red marrow might thereby be diminished, and improvement might follow. The splenectomy would have to be performed in the early stages, before the marrow had become aplastic. Giffen states that three cases were submitted to splenectomy, but the patients all died, one, two and three months, respectively, after operation.
Perniciouts anrntia.-Even if it is accepted that pernicious anemia is at its origin due to excessive destruction of the red blood-corpuscles, there can be no doubt that when well-established the formation of the new elements is also at fault, and the evidence that the spleen is the chief factor in the destruction of the red cells cannot be accepted as proved. The problem of the passage of a secondary to a pernicious ancemia has become a very difficult one to me in my gastric work. Some pstients with extensive gastric ulceration show a very profound ansmia which may approximate to the primary type. In order to cure the gastric ulceration, a partial gastrectomy may be necessary. After such an operation the anaemia may persist for a prolonged period, and if Hurst's views are correct (that this operation predisposes to pernicious anemia), one is left in doubt whether the operation to stop the repeated haemorrhages may not cause a more serious degree of the very condition one hopes to cure. The characteristic picture of the insidious onset leading to a profound ana3mia, with its remarkable lemon-coloured appearance, the greater frequency of the disease in men than in women, and the typical blood-changesa great reduction of the red blood-cells with a high colour-index, the normal or subnormal white cell-count, and the presence of abnormally large deep-staining or nucleated red cells-the complete achlorhydria and the gastro-intestinal and nervous symptoms, give a clinical picture which cannot well be mistaken for any other disease. Even those who have advocated splenectomy have generally suggested that it should be combined with massive and repeated blood transfusions, and thorough treatment of all septic foci. Hitzrot, who has carefully studied this form of treatment, only advises operation when the patient is under 45, when the anaemia is of the hamolytic type with periodic attacks and remission, when the spleen is relatively large and palpable, indicating that there is a considerable amount of blood-destruction, and when vital-staining cells and relatively large numbers of platelets are present, indicating active bone-marrow. Even with such careful selection, the results of surgical operation cannot be regarded as satisfactory. The largest reported series is that of Giffen. There were sixty-two patients operated upon, and by extraordinary care and attention to the technique, the mortality was reduced to four, but of the entire group, three alone were still living, one year and eight months, three years and six months, and ten years, respectively, after operation. Giffen concludes that the operation is warranted only in an occasional case. Hitzrot performed it in seven cases with no operative death; three patients improved in from one to four years, three died within a year, and in one case the operation had been performed too recently for any conclusion to be drawn. In my own series there were only two cases; one patient died in the post-operative period, the other was admitted to an asylum two years after operation, and three years later died with valvular cardiac disease. There is therefore little indication for splenectomy in this disease and, considering the very satisfactory progress which has followed the modern treatment with liver, the operation can hardly be considered justifiable.
The profound hemolytic types of jaundice which may be found with intestinal parasites, in the late stages of syphilis and carcinoma, as a complication of the puerperium or after the ingestion of chemical poisons, will naturally not call for any surgical interference.
Hamolytic or acholuric jaundice.-In this disease, the congenital and the acquired types described by Minkowski and Hayem are often recognizable, although it would appear that the acquired type may in turn become familial. When congenital, it tends to appear shortly after birth and to run a slow course with mild symptoms. I know of one woman who is over 40, and has periodic attacks of mild jaundice, but has no other symptoms and who is able to live an active life, so that she does not contemplate any question of splenectomy. In other cases the attacks of jaundice are associated with fever and malaise, and there mnay be an enlargement of the liver and spleen which is sometimes painful. In the acquired type, not only are the attacks more frequent and more severe, but the patient soon shows a profound aniemia. Either condition is frequently complicated by the formation of gall-stones, which are always of the pure pigment type. The primary factor in the disease appears to be an increased fragility in the red blood-corpuscles, so that, being below standard, they are destroyed by the spleen and give rise to the increase of bile-pigment in the blood. When there is no obstruction the van den Bergh's test gives the indirect reaction. There is no bile in the urine, and the stools are normal in colour. It must always be remembered, however, that if calculi are present an obstructive jaundice may be superadded.
In long-standing cases, the anemia may be increased by the presence of hoemorrhages. The enlargement of the spleen is never very great, but shows a considerable variation in size. During the exacerbations it is usually larger, indicating an increased destructive activity, and thus the larger the spleen, the more definite will be the indication for operative treatment.
Although the view is generally held that the abnormal fragility of the corpuscles is the primary factor, there seems to be some doubt whether this is always present. Giffen, in discussing his series, states that it showed an occasional mild case with a normal fragility, and Poynton says that in not all cases are there fragile corpuscles. One of my series of four cases appeared to be typical in that it presented characteristic jaundice, the presence of gall-'tones and an enlarged spleen, but it showed corpuscles of a normal fragility. Thursfield also states that he has had at least three cases which were followed for many years, in which the fragility of the corpuscles disappeared after splenectomy. There was not much alteration for a month or two after the operation, but months or years after, the fragility had become normal or nearly normal. There seems, however, to be no doubt that it is the spleen which destroys the red corpuscles, and that its removal is followed by extremely satisfactory results. The mortality is relatively low. In Giffen's eighty-one cases it was only 4 93 per cent., and in the four cases in my own series all made an uninterrupted post-operative recovery. The end-results are also extremely satisfactory. In sixtyeight of Giffen's cases the patients were living, one for fifteen years-and thirteen for more than nlne years-after operation. In my own small series one patient, who also had a gastro-jejunal ulcer, ultimately died, but the other three had remained quite well, although one has not yet.been followed up sufficiently long to say that she is cured.
Purpctra ha?morrhagica.-Until recently, the different varieties of purpura were ill-understood, and the classifications were based on the clinical appearances. It i3 still important to recognize that it may occur as a symptom of many conditions, but in the varieties in which it is a primary disease there has emerged one very distinct type which to-day is usually spoken of as thrombocytopenic purpura heemorrhagica. Clinically, the condition is more commonl in women, and Sutherland and Bruce Williamson state that it is essentially a disease of early life, although it may occur at any age. It generally commences between the ages of two and fifteen. There is as a rule no family history. The condition is most commonly characterized by frequent and recurrent haemorrhages beneath the skin and from the mucous membranes, but it is not common to get the large eruptions or the large submucous haemorrhages as in Henoch's purpura, nor are the arthritic symptoms so common as in Schonlein's purpura. The diagnosis is, however, made on the blood-characters which are very definite and distinct. They are: (1) A low platelet count. (2) A prolonged bleeding-time.
(3) A failure of the blood-clot to retract. (4) A normal clotting-time. (5) The appearance of petechiae below a tourniquet.
Although a low platelet count is generally regarded as characteristic of this disease (it may be as low as 4,000 instead of the norrmal 200,000 or 300,000), the work of Rosenthal and Howel Evans, which must be regarded as one of the most important steps in the surgery of the spleen, has shown that this variation may occur in many other forms of splenomegaly. They divide these conditions into (1) the thrombocytopenic, in which the platelets are low, and (2) the thrombocytheemic, in which the platelets are normal, or above normal, before splenectomy. Since after splenectomy the platelets always rise very considerably, such an operation in the latter group may give rise to widespread thrombosis, especially of the mesenteric vessels, and so lead to a fatal termination. In the purpuric group, the thrombocytopenic type is most commonly found with purpura haemorrhagica, and the thrombocytheemic in Henoch's purpura. Although the diminution of the platelets is a very important factor in the production of the bhemorrhages, it is not the only one, for Bedson has produced a serum which will reduce the platelets to zero without the occurrence of hamorrhages. Tidy, who has discussed this condition at length, concludes that the underlying factor is an abnormal permeability of the vessel-wall, so that owing to recurrent htemorrhages such a strain is thrown upon the blood-marrow that all the blood elements are produced in an immature condition. The ill-formed platelets, especially, are destroyed by the spleen. This organ is never greatly enlarged in purpuric cases, but its size will, to a certain extent, be an indication of its destructive action, and thus the larger it is, the more likely is the patient to be relieved by splenectomy. Tidy lays stress upon another important point-the value of a leucocyte-count, for a leucocytosis is evidence that the bone-marrow is still active, whereas a leucopenia will suggest that it is passing to an aplastic stage. In cases in which the h&emorrhages have been severe and frequent, the blood may show a leucopenia with a relative lymphocytosis, and thus resemble that of a lymphatic leukimia. These observations are supported by the results of treatment. Whipple has shown that the acute types do not react well to surgical treatment. Out of eight acute cases in his collected series there were seven deaths. It must also be remembered that many of the milder cases may tend to a natural recovery. Stress has been laid upon this by Sutherland and Bruce Williamson, although Sutherland points out that in the chronic relapsing cases there is no treatment apart from splenectomy. It is possible that both the milder and the more severe cases are not true examples of purpura hwmorrhagica, for, as Mayo has shown, it is very difficult to distinguish one purpura from another. Not only may those occurring with sepsis and acute infections closely resemble purpura hemorrhagica, but Henoch's, Schonlein's and other varieties of purpura are not sharply separated from one another. Splenectomy, therefore, should be reserved for the chronic relapsing cases showing the blood characters described above. In such conditions it has a remarkable effect; the spleen, being relatively small and free from adhesions, can generally be removed with ease, and the operative mortality is therefore low. In Giffen's twenty cases there was no operative death, and in the seventy-three chronic cases reported by Whipple there were only six deaths. After operation the number of platelets rises almost immediately, and the heemorrhages diminish or cease entirely. In a certain number there may be some recurrence, but, as a rule, this is only of mild degree. Out of sixty-one cases followed by Whipple, there were fifty-one good results, four fair, and six poor. This condition must then be regarded as one in which splenectomy gives the best results.
Gaucher's disease is a rare congenital and familial disease whioh may appear very early in life or may remain latent for a considerable number of years. It is more common in females. It is characterized by a considerable and progressive enlargement of the spleen and liver, and sometimes by an anaemia of the secondary type associated with bronzing of the exposed skin. With the anaemia there may be a distinct hbamorrhagic diathesis. One of the most characteristic findings is the presence of wedge-shaped thickenings in the conjunctivae, but, as Welt, Rosenthal and Oppenheimer show in their careful review, this is not constant. It was absent in three of their eleven cases. There is usually pain in the extremities and over the spleen. The pain in the extremities is due to rarefaction of the bones which may progress to deformity and fracture. The condition may be found in brothers and sisters, and Sir Humphry Rolleston regards it as having a racial Jewish distribution; it does not, however, appear to be hereditary. The blood changes are those of a secondary anaemia which may be due to hwmorrhage or to blood destruction in the spleen or marrow. There is a constant leucopenia, and, in some cases, a diminution in the number of the blood-platelets which may be as low as 125,000.
The most constant finding is the presence of characteristic large cells in the spleen, liver, bone-marrow and glands; for this reason Gaucher believed that the disease was a primary endothelioma of the spleen. Marchand suggested that the changes in the cells were due to a deposition of some foreign substance, and not to a hyperplasia or tumour formation. Mandelbaum and Downey proved that the origin of the cells was from the reticulo-endothelial system and suggested that the condition was fundamentally a disturbance of metabolism. This view is now generally accepted.
Owing to the more recent views as to the nature of this disease, the idea as to the value of splenectomy has changed considerably. When the disease was believed to be essentially neoplastic and to commence in the spleen, attempts were made to perform splenectomy before the changes had spread to other tissues. Although the primary condition is now believed to be an error of metabolism, Welt and his co-workers consider that splenectomy still has a place, although it will not prevent the progress of the disease. They say that the question of splenectomy will depend upon (1) the general condition of the patient; (2) the presence of anaemia; (3) the hwmorrhagic tendency (since this may occur with a thrombocytopenia, and the problem then becomes similar to that of purpura haemorrhagica) ; (4) the weight of the spleen which may become so much enlarged that it is troublesome. As regards the results of this operation, Rolleston states that Harviar and Laber reported thirteen cases with three operative deaths. Cushing and Stout collected twenty-nine reported cases with six operative deaths. Of the twenty-three other cases there were favourable results in sixteen, but none lasted for ten years. On the other hand, in the unoperated cases the patients died from various causes. These observers conclude that life is not shortened by the splenectomy, but may be lengthened, and that the operation may give considerable relief.
The Leuka?mias.-From the surgical point of view it is unnecessary to consider at length the clinical aspects of these conditions. In every case of splenic enlargement a careful investigation of the bl-ood, including the differential count, should be carried out, and the nature of the disease thus made evident. The general belief is that these conditions may be regarded as due to malignant overgrowtlh of the leucocyte-forming cells, which escape into the peripheral blood-stream. Although the spleen may be one of the main centres of such a formation, it certainly is not the only one, so that the outlook from surgical treatment could not be expected to be very satisfactory, and in this country the operation has now been almost entirely abandoned. Giffen states that in nearlv all the early cases operated upon in the Mayo Clinic, the patients died from kemorrhage, and consequently the operation was regarded as unjustifiable. With preliminary X-ray and radium treatment there was a very great improvement in the general condition, so that splenectomy could be performed with a much decreased mortality. In forty-three cases operations were carried out after this treatment, with only three operative deaths, the death-rate falling below that for splenectomy in general, but nevertheless Giffen came to the conclusion that the spleen should not be removed if the leukeemia had lasted for more than two years. Of forty patients who survived operation twenty lived longer than two years and five for more than four years. They were all in better health, less anaemic and with a lower leucocyte count. Giffen says, therefore, that in certain cases splenectomy is warranted, but that it cannot be urged. Apart from the nature of the disease, several general considerations are of great importance in determining whether an operation is justifiable. The most important of these is the platelet count, since, in certain conditions-such as acholuric jaundice, purpura haemorrhagica and Banti's disease-which are essentially cases for splenectomy, the operation should not be undertaken if the platelet count is high, as splenectomy is certain to be followed by an increase in the number of platelets, very liable to be associated with diffuse thrombosis. Others would regard the bloodcount as of equal importance. The degree of anemia may indicate the extent of the haemorrhage, but both the red and the white cell-count may be of importance, since a leucocytosis is an indication that the bone-marrow is more active than when there is a leucopenia. In the majority of cases the larger the spleen, the better is the operative outlook, since it is evident that the spleen is active in its destructive function.
TECHNIQUE OF OPERATION.
Many methods of approach have been advocated in splenectomy. Free access is essential ; this is especially the case in Banti's disease or inflammatory lesions, for, between the diaphragm and the convex surface there may then be firm adhesions which may contain a number of blood-vessels. In acholuric jaundice and purpura htemorrhagica this danger is much less marked, as the spleen is generally smaller and rarely shows any extensive adhesions. I prefer an incision running in the line of the intercostal nerves from the umbilicus up to the left costal margin. This can be carried from well over the ribs down to the midline without doing any harm to the abdominal wall. From the lower end a second left para-rectal incision 1 in. from the midline passes up to the xiphisternum. The oblique incision divides, in turn, the external oblique, the internal oblique, and the transversalis muscles, and in its lower portion passes straight through the rectus muscle with its sheath. When the peritoneum is opened, a large triangular flap is made which is turned up over the left costal margin. This gives a very free access, and since it has divided no motor nerves, it causes no permanent damage to the abdominal wall. When the abdominal cavity has been opened, a rapid investigation is made, special attention being given to any changes in the liver and the mesenteric lymphatic glands. Any enlargement of these glands I regard as a very bad prognostic sign. The stomach and intestines are packed off, and the anterior-peritoneal layer of the gastro-splenic omentum is carefully divided. The splenic vessels are then sep arately ligatured and divided. This is often a very delicate matter, for if the spleen is big SEPT.-JOINT Disc. No 9 * the splenic veins may be so large and friable that even careful stripping with a gauze pad may tear them and lead to furious haemorrhage. If, however, it can be safely accomplished and the pedicle of the spleen freed, it allows a much greater margin of safety in dealing with the diaphragmatic adhesions. Should the vessels in the hilum be torn, great care must be exercised in picking them up. In a considerable number of the reported cases, a portion of the tail of the pancreas has been inadvertently removed with the spleen. If this is recognized and the tail of the pancreas sutured, little or no harm is done. Of more practical importance is the danger of picking up in the forceps a portion of the greater curvature of the stomach or of dividing it. As soon as the hilum is freed, the spleen is drawn downwards and forwards, and the adhesions are separated from the diaphragm. At first these should be isolated one by one and divided between ligatures, but as the dissection passes more deeply in the wound, this will become more and more difficult, and if the adhesions are extensive, friable and vascular, it will sometimes happen that the only method to follow is to separate them rapidly withl the hand, in spite of the severe hamorrhage, and as soon as the spleen is removed, to pack the cavity and pick up the bleeding vessels one by one. It is in order that this manceuvre may be rapidly carried out with the least possible ha,morrhage that it is so important to have freed the hilum as a preliminary stage.
After the viscus has been removed, care must be taken to see that the bed is left absolutely dry, and a final inspection should be made of the pedicle. Except in the cases where there has been a pyogenic infection, drainage is unnecessary. The layers of the abdominal wall are now carefully sutured, special care being taken to see that the cut edges of the rectus are accurately approximated. The post-operative treatment requires no special mention, but certain precautions will be taken in the different types of case. Those associated with jaundice, or cirrhosis of the liver, or severe anaemia, may require special medical measures. If the blood platelet count is approximately normal, special attempts should be made to prevent post-operative thrombosis. Citrates may be administered, and early movements should be enforced in the limbs. It is my custom here, as with all other abdominal operations, to forbid absolutely the use of the knee-pillow, which not only prevents the movements of the legs, but may cause pressure on the popliteal veins.
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Equally important were the cases of so-called "essential h&ematuria," which would generally prove to be instances of the same disease. In many cases, when the blood had been found to come from one kidney, the kidney had been removed but found to be perfectly normal. Subsequently, bleeding might occur from the remaining kidney and the patient might die. In the majority of such cases, if the blood had been examined, the true nature of the condition would have been detected and splenectomy would have saved the patient's life. He (Dr. Hurst) believed that many cases of severe hLemorrhage from the uterus were examples of the same disease. Hysterectomy was often performed, though the uterus was found to be normal. In all such cases the skin should be searched for haemorrhages and the blood examined, as, if the hemorrhagic diathesis was really present, splenectomy-not hysterectomy-was indicated.
Lastly, there were the rare cases of repeated severe epistaxis, in which no bleeding point was found in the septum. Here, again, the possibility of splenectomy ought to be considered.
With regard to splenic anamia, though it was clear that in the late cases, in which cirrhosis of the liver with ascites was present, the mortality after operation was comparatively high, he did not think splenectomy was ever contra-indicated. He had had two cases of splenic anaemia, in which there was advanced cirrhosis with ascites, and in each of these splenectomy had been followed by complete symptomatic recovery.
Neither of the openers regarded polycytbhemia as a condition in which splenectomy was indicated. In most cases it would be a futile procedure, but the Mayo Clinic had reported one case, that of a doctor, who had had all the usual forms of treatment for polycythaemia, but without success. He requested to have his spleen removed, but was told that the mortality after splenectomy was very high and that no improvement could be expected. However, he insisted upon the operation and a perfect recovery had ensued. He (the speaker) had under observation a man with polycythamia, whose only complaint was the inconvenience caused by the enormous abdominal tumour. He (Dr. Hurst) advised the removal of the spleen, as the tumour was the only thing which prevented the patient from doing his work.
Dr. F. Parkes Weber: Though amongst cases of my own I have seldom or never recommended splenectomy, yet, owing to the kindness of others, I have had the opportunity of observing cases in which the spleen has been removed (sometimes with excellent results) for many different conditions; in a few of them the exact nature of the disease was never discovered. My impression has been that the operation should be regarded as a serious one, even in highly skilled hands. Moreover, it is often likely to be refused in the earlier stages of a disease, when the patient feels well, precisely when there would be least risk in carrying it out.
The following remarks will explain some of my difficulties with regard to advising splenectomy:-In 1910, with Dr. Dorner,' I described some cases of typical congenital or hereditary hawmolytic (" acholuric ") jaundice occurring in three generations of an English family; the fourth generation was only just beginning to appear. The grandfather, though jaundiced all his life, had lived to the age of 76 years (by a misprint our description stated 70 years), and the jaundiced members seemed to enjoy good health. Owing to the kindness of Dr. J. H. Drysdale, and Dr. Hugh Thursfield, I subsequently heard that one of the younger males of the family, after heavy artillery work during the Great War, had an anawmic breakdown with greatly increased splenomegaly, for which splenectomy was successfully performed at St. Bartholomew's Hospital. One can, however, hardly demand that all young males with congenital halmolytic jaundice should have splenectomy performed because there may be another great war and they might be called on for heavy artillery service.2 Through the kindness of Dr. G. A. Sutherland' I was able to examine before operation the first cases of splenectomy performed for thrombocytopenic purpura (hwemorrhagica) in England, but the examination of those children and my knowledge of other successful cases has not made it clear to me in precisely which cases of the kind-and exactly when-the operation ought to be performed. By the way, I am inclined to the view that the spleen in congenital hamolytic jaundice, causes excessive destruction of the too fragile erythrocytes characteristic of the disease, whilst in thrombocytopenic purpura it in some way destroys or counteracts the (possibly abnormal) thrombocytes. This explanation, however, is obviously insufficient by itself. In both diseases there must be other factors at work, and I suggest that these may be partly connected with the role of the spleen in lipoid metabolism and with the blood-cholesterol. Splenectomy apparently tends to raise the blood-cholesterol.4 We badly want data as to the blood-cholesterol in all kinds of splenomegaly. I F. Parkes Weber, and G. Dorner, Lancet, 1910 (i), 226; Trans. Med. Soc. Lond,, 1910, xxxiii, 346. In 1910 and the following years I had under observation a young married woman, with chronic splenomegaly, variable anaemia and persistent leucopenia, a condition resembling splenic anamia, excepting for the occasional slightness of the anwmia.1 The Wassermann and Pirquet reactions were negative and the advisability of a splenectomy was mooted. Her general health, however, was fairly well maintained till the end of 1914, when she had three severe attacks of hematemesis. She died in January, 1915. The necropsy showed that the splenomegaly had been of the thrombophlebitic kind and that at the end she had non-suppurative portal vein thrombosis. In that case the manipulation connected with an operation for removal of the spleen at an earlier date might well have mechanically increased the thrombotic process3 and have hastened the fatal termination by causing complete portal vein obstruction. In regard to diagnosis it seems that in a few cases of the same nature, as well as in certain cases otherwise clinically of the Banti's disease class, anemia may be (at least temporarily) absent or there may be actually slight polycythsemia.
In some cases of chronic lymphatic luksemia, with splenomegaly, it seems that the spleen may be removed without bad results, but since, at the Medical Section of the Royal Society of Medicine in 1915, I showed an " instance of long quiescence in lymphatic leukmsmia,4 I have come to the conclusion that there is a not extremely rare relatively benignant type of lymphatic leukiemia, with " splenic predominance in elderly individuals " (chiefly females), often without great increase in the total white cell count (aleukemic lymphadenosis of splenic predominance); enlargement of superficial lymphatic glands may be slight or absent. The quiescence of the leukw,mic condition in such cases might be wrongly attributed to splenectomy if splenectomy were performed. However, the remarkable case mentioned by Dr. J. W. McNee at the Meeting of the Association of Physicians (April, 1929) seems to be a real example of benefit derived by removal of the bulky spleen (the superficial lymph-glands were not obviously enlarged). Dr. McNee kindly gave me the opportunity of examining the patient before the operation.
Cases of tuberculosis limited to the spleen, or of splenic predominance, must be very rare. I have seen only one case in which tuberculous splenomegaly was the " presenting symptom." In March, 1928, my colleague, Dr. E. Schwarz, asked me to see a little girl (R. R.), aged 13 years, in whom, after a febrile illness of some kind, there was a moderate persistent enlargement of the spleen. Before admission t-o the hospital (namely, since December, 1927) she had had pain and stiffness in the left calf (myositis of uncertain nature), which had quieted down. The Wassermann reaction was negative. She died from tuberculous meningitis on May 12, 1928, and the necropsy showed (besides the meningitis and other evidence of tuberculosis) tuberculous abscesses in the enlarged spleen (which was three times the normal size) and tuberculosis (with "cold abscess ") in the left gastrocnemius muscle at the site of the previous clinical "myositis." In such a case it is almost certain that splenectomy would have been of no use, on account of the other tuberculous foci present. I will not add anything to what I have --lately said on the question of "hypersplenism " and "hyposplenism " in regard to the question of splenectomy,5 nor will I discuss the conditions in which an enlarged spleen may be supposed to serve a useful purpose. There is, I ,believe, no evidence of hypersplenism in ordinary bases of splenomegalic polycythwmia -Vaquez-Osler syndrome, erythriemiai F. Parkes Weber, Proc. Roy. Soc. Med., 1912, v, (Clin. Sect.) 113.
2 F. Parkes Weber, ibid., 1916, ix, 1. For the account of the post-mortem examination I was indebted to Professor H. M. Turnbull. a Moreover, the splenectomy might have temporarily increased the thrombocytes in the blood and thus favoured further thrombosis.
-but, anyhow, in that condition it is probable that the spleen plays a useful part by helping to get rid of superfluous erythrocytes. If any operation is to be tried for erythraemia, I suggest that an artificial biliary fistula would be more likely to be useful than splenectomy. The latter operation might really be tried in one of the rare cases of erythrnmia associated with chronic, or remittent, or recurrent jaundice,' for, besides relieving the liver, it would probably tend to diminish the polycytha3mia, since anemia can be produced, in dogs, by experimental biliary fistula.2 When technically possible it might, perhaps, also be tried in some of those cases of lipoid splenomegaly, associated with jaundice, cutaneous xanthoma and hypercholesteroloomia The following concluding remark is only indirectly connected with the subject. One occasionally (though extremely rarely) hears of spontaneous rupture of an apparently normal spleen. I believe it will turn out that the real cause in such cases is some local congenital-developmental structural abnormality of the spleen, analogous to the congenital-development arterial defects (with or without actual "congenital " aneurysm) which are now acknowledged to be the usual cause of spontaneous intracranial (generally subarachnoid) haemorrhage in otherwise healthy children and adults.
Dr. Knyvett Gordon said: I propose to discuss this question from the point of view of the clinical pathologist, and would emphasize the point that in the "medical" cases, as distinct from those of tumour, injury, and so on, it is the clinical pathologist who has not only to make the diagnosis, but to assist his surgical colleague in forming an idea as to the advisability and risks of splenectomy.
In a paper on this subject which I read recently before the Royal Society of Tropical Medicine, I described thirteen cases in which splenectomy had been performed for essential thrombocytopenia and six for splenic antemia, and I will here content myself with reading the conclusions appended to that paper (1) Whenever spontaneous bleeding is present, the spleen should be examined and an accurate count made of the circulating blood platelets, together with the ordinary. examination of the blood, and bacteriological examination of any septic foci, and of the urine and faces.
(2) If the platelets are notably deficient, splenectomy should be performed, irrespective of the site of the haemorrhage, or of the size of the spleen, unless the case is clearly due to microbic infection.
(3) Essential thrombocytopenia haemorrhagica is not always associated with purpura, i.e., with hoemorrhages into or underneath the skin; the bleeding may be from internal organs only.
(4) If the spleen is enlarged, if platelets are not deficient, and if leukamia, Hodgkin's disease and streptococcal infection can be excluded, splenectomy should be performed in order to prevent hepatic cirrhosis.
(5) In any case, splenectomy should not be performed if the blood shows a marked leucocytosis.
(6) Coagulants are useless in hemorrhage of the splenogenic type.
I am aware that some cases of purpura are of bacterial origin, and the platelets are not deficient in number. For some reason, which I cannot explain, splenectomy seems to be beneficial, provided that a leucocytosis is not present. Why this should be I do not know, but it explains the difficulty that is referred to by the previous speakers, in accepting deficiency of platelets per se as an indication for splenectomy. These cases are, however, rare, and the more important point is that deficiency of platelets is usually an indication for splenectomy in .spontaneous htmorrhage, or more correctly, htemorrhage by diapedesis, whatever the site of the bleeding may be. Haemorrhage into or underneath the skin is not an essential feature of the condition.
I show on the screen coloured drawings of sections of spleens from: Essential thrombocytopenia ba3morrhagica; haematemesis only; metrorrhagia only; Henoch's purpura with deficiency of platelets; splenic ansemia-early; splenic antemia-late, with Banti's syndrome; experimental streptococcal infection of the spleen.
Dr. Parkes Weber has pleaded for an estimation of the cholesterol content of the blood, in view of his postulation of a defect of lipoid metabolism, but while fully in accord with the necessity for further investigation on these lines, I would point out that at present we have not a sufficiently reliable method for quantitative estimation of the blood cholesterol. The end point is determined by a colorimetric comparison of green solutions. The personal error in regard to green colour is very wide and variable. Moreover, cholesterin is not by any means the only lipoid.
Professor R. E. Kelly said: We have been much interested in splenectomy in my wards, especially with regard to its effect on the thrombocyte count. I have removed the spleen from all the varieties of case mentioned by Dr. Thursfield, with the addition, of course, of those due to trauma. On one occasion I opened the abdomen on account of internal bleeding and found that the blood was issuing from an injury to the splenic vein, and not from a rupture of the splenic pulp. This same fragility of the blood-vessels is also seen in many splenectomies. In putting on the double clamps when the top clamp is removed the splenic vessels are often torn by the sharp edge of the forceps.
With regard to the incision, I agree with Mr. Walton that the best incision is that which has a transverse portion. In most cases I use a complete transverse incision across both recti, taking no thought as to whether the rectus muscle is attached to its sheath or not, but just allowing it to retract completely. This makes a large wound, which opens widely if a pillow is placed under the patient's back, and so gives free access to the hilum. In a French journal there has been described an interesting method of ligaturing the splenic artery through the lesser omentum on the upper border of the pancreas.
With regard to congenital acholuric jaundice, Dr. Parkes Weber has said that these patients were sometimes well without undergoing splenectomy, but this is not always so. Periods of ill-health may be followed by comparative well-being, and in a case of this kind we made the interesting observation that the spleen was always large when the patient felt ill, and that it disappeared under the costal arch when she felt better. At the operation we found a large spleen showing two adherent infarcts, so that it is not always so easy to remove an acholuric spleen as some have suggested.
In 40 per cent. of the cases at the Mayo Clinic, cholecystectomy had been performed, as it also had been in the case I have described. Of the two scars the transverse one is the less noticeable. Most of the research on thrombocytopenia in splenic anmemia has been done in Liverpool by Dr. Howel Evans and Dr. J. F. Galloway.
The first slide [exhibited] is a composite chart, showing the effect of splenectomy on the thrombocytes in four cases. The tremendous rise in thrombocytes is shown; generally they come down on the fourteenth day, though this fall may be delayed till the fortieth day. In all these cases of splenic anwemia the patients recovered.
The second slide (see chart) shows another case in a child, aged 11. She was very an%mic, owing to numerous but transient hwmorrhages. While she was in the medical wards it was possible to get a complete record of the thrombocytes, both before and after operation. On the seventy-third day before operation she had hwematemesis, on account of which transfusion was performed on the seventy-first day. Under medical treatment the red cells mounted up to four millions, but during the period of the hemorrhages the thrombocyte count remained low. The chart shows very clearly the great rise after the splenectomy.
In another case, that of a woman, aged 63, the great increase is still maintained although two months have passed since the operation. On the seventh and fourteenth days there was a thrombosis in the veins of the leg.
This work has been undertaken with a view to elucidating the conditions governing post-operative thrombosis. We believe that post-operative thrombosis is generally, but not invariably, associated with a thrombocytosis. Splenectomy is a safe operation if the thrombocyte count is below 200,000, but is a dangerous one when the thrombocyte count approaches 1,000,000. The patient then runs the risk of thrombosis in the portal and mesenteric veins. A more recent case of splenic anaemia in a man, aged 25, showed a leucocyte count of 4,000 on the morning of the operation, but at the time of. the operation it had risen to 9,000. From specimens of blood taken from the splenic artery and the splenic vein we confirmed Tidy's Daos before Spleneciomq Doais after observation that the number of thrombocytes in the splenic artery is greater than that of those in the splenic vein. In my case the numbers were 197,000 and 153,000 respectively. That is in a ratio of about 4 to 3. An interesting point was that the systemic count taken from a finger puncture was only 90,000. This shows that the count varies in the blood taken from different parts of the body.
What then is the role of the thrombocytes in post-operative thrombosis in the general run of surgical operations ? It is obvious that the number of thrombocytes does not tell the whole story. There is a hypothesis of the coagulation of blood which takes into account an anti-thrombokinase, and I feel convinced that it has some truth. In any operation thrombocytes enter the general blood-stream. Intravascular clotting is prevented by the anti-thrombokinase. If this anti-factor is lacking, or if the thrombocytes are in great excess, post-operative throm-bosis supervenes.
Dr. P. H. Manson-Bahr said he welcomed this opportunity of discussing the questions of splenomegaly and splenectomy, as there was much to be learned from the point of view of tropical medicine. Methods such as described by previous speakers were 1516 Proceedings of the Royal Society of Medicine 168 now being adopted in the study of the many tropical diseases in which splenomegaly was an outstanding sign. Especially was this the case with the condition known as Egyptian splenomegaly, to which only passing reference had been made. This had been proved to be a visceral infection with the parasite known as Schistosoma mansoni. The eggs were deposited in the viscera, especially in the liver, mesentery and intestinal wall, leading to cirrhosis of the liver. The spleen became only secondarily enlarged, and it was curious that the eggs were less commonly found in the spleen than elsewhere. Possibly then the splenomegaly was a compensatory effect of liver cirrhosis. The blood changes greatly resembled those in splenic anumia, though the changes in the thrombocytes had not been worked out as yet.
Removal of the spleen appeared to cure the condition and to check the cirrhosis of the liver. The parasite, of course, could be extirpated by antimony tartrate injections, but this alone did not cure the condition. Much had yet to be learned from an intimate study of this sDlenomegaly which occurred throughout Africa and South America wherever Manson's schistosome occurred. 'He had had experience of splenectomy in malaria: that it did not remove -the source of the disease was certain, because relapses occurred afterwards. No one had yet had the audacity to perform splenectomy in kala-azar, although in advanced cases of this disease cirrhosis of the liver with ascites supervened. Unfortunately, he (the speaker) had had two of these cases which had proved fatal.
Sir Holburt Waring said that one question was suggested to him by a statement made by Mr. Walton in connexion with enlarged spleen, such as met with in the Egyptian disease referred to. Mr. Walton had said that many adhesions were present, and that before dealing with the adhesions he would ligature'the vessels of the spleen. When he, Sir Holburt, was in Egypt he had had the opportunity of removing these large spleens, and from what he had seen in his operations, and from what he saw as regards the operations done by others, it was not often feasible to get at the splenic vessels and ligature them before dealing with the adhesions. A better method was to break down rapidly all the adhesions which fixed the spleen to the under surface of the diaphragm, and then to open the lesser peritoneal cavity to the left of the stomach, and attack the vessels. In that way it was easier to avoid the tail of the pancreas. In the early days of the operation in Cairo, the surgeon, in many cases, cut across the tail of the pancreas because he had not laid open the lesser cavity of the peritoneum and thus ensured a good exposure of the splenic vessels in the region of the hilum. When, a few months ago, he was in Cairo, he found that surgeons had benefited by experience, and were tackling spleens in that way, so that there were no further cases of fistula.
Dr. Thursfield (in reply) said that the general trend of the discussion had encouraged him in the views which he had put forward, that the main line of advance in the future of splenectomy was in the direction of preventative splenectomy in cases of cirrhosis of the liver. The cases mentioned by Dr. Manson-Babr were, of course, somewhat remote from the types met with in England, yet Dr. Manson-Bahr seemed to think that there was some evidence in those cases that splenectomy stayed the progress of cirrhosis. So far as that went, it lent support to his (Dr. Thursfield's) plea for consideration of splenectomy in the cases of cirrhosis, often obscure in origin, in this country.
He had been much interested in the facts recorded by Professor Kelly, and though still unprepared to accept the r6le assigned to the thrombocytes by their more ardent advocates, he considered thaic much further knowledge about these bodies was required. He believed in splenectomy in cases of chronic recurrent purpura not only when the thrombocytes were few but even when they were present in normalor even in large-numbers. He would like to be assured that the rise in thrombo-cytes which admittedly followed splenectomy, was not a phenomenon which followed any severe operation, for instance, nephrectomy after severe hawmaturia.
Mr. A. J. Walton, in reply, said that the discussion had shown a remarkable agreement. He was interested to bear what Dr. Hurst said about the question of investigation of cases of obscure hbTmorrhage, but he agreed with Dr. Parkes
Weber that "bhemorrhagic diathesis" might include a large number of conditions.
At the last meeting of the Hunterian Society, Mr Sheen had discussed the question of splenectomy, and had quoted two cases of Banti's disease in which gastroenterostomy had been performed; he (the speaker) had had a similar experience.
In one of his cases of Banti's disease, the patient had had profuse haematemesis from splenic anaimia, and had bad gastro-enterostomy performed elsewhere. So that one must consider not only the question of thrombocytopenic purpuras, but that of many other conditions, in every case of severe haimorrhage in any part of the bodv.
Dr. Parkes Weber had raised a point about acholuric jaundice, laying stress on the undesirability of performing splenectomy in cases of the milder congenital type. That was true. He had known a case in which the patient had reached adult life, having had no trouble beyond transitory jaundice. But there were others in which several members of the family were affected. Some of the elder members had not been operated upon and the disease had been fatal. For the younger members of such families he had advised splenectomy with satisfactory results. The last case of acholuric jaundice upon which he had operated was of that type. Several of the elder members had died from the disease, and for the last girl in the family he had urged operation, because of the fatal results in the case of the other members. She had made a complete and absolute recovery after splenectomy.
Another important point, on which not enough stress was laid, in regard to acholuric jaundice, was that although there was not, as a rule any bile in the urine, and there was bile in the feeces, in a large proportion gall-stones were present, and led to obstructive jaundice. If one operated on account of gall-stones and found that the calculi in the gall-bladder or in the common duct were of the pigment type, one must always consider the possibility of the case being one of acholuric jaundice.
Dr. Parkes Weber had s)oken of thrombosis in splenic anaemia. He (the speaker) did not know what was the general medical view to-day; but many were of the opinion that splenic anaemia, as a disease, did not exist that it was a condition which, in most cases, was dependent on a primary thrombosis of the splenic vein. In the seven cases, which he had mentioned, in which the liver had been affected when he had operated, two of the three deaths were the result of diffuse thrombosis of the mesenteric vessels. Still, he did not think one could argue that because there was a thrombosis of the splenic vein, a spreading thrombiosis would occur. Operation should be performed in the early days when thrombosis was limited to the splenic vein. One was then more likely to prevent spread of it to the rest of the portal system.
He was interested also in what Dr. Manson-Bahr had said about the effect of the spleen upon the liver. The view had been advanced that a toxin came to the spleen, and that when it reached that organ it was altered in character. He was not convinced that, because there was a change in the spleen, causing cirrhosis of the liver, the reverse was true, and that the spleen should be removed in every case of cirrhosis of the liver.
In looking through the literature he had several times encountered the suggestion that, because splenectomy was justifiable in certain selected cases of miliary tubercle and syphilis, therefore it was justifiable in cases of kala-azar. But he could not find a record of a case in which it had been performed, though there were oblique references to it.
With regard to the point mentioned by Sir Holburt Waring, he (the speaker) did not suggest that it was best to attend to the hilum before the adhesions in Egyptian splenomegaly; he had been referring to Banti's disease.
